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DETAILED ACTION 

This office action is in response to the amendment filed May 22, 2006. In 
accordance with the amendment, claims 1, 15-19, and 28-31 have been amended. Claims 
1-52 are pending. 

Drawings 

1 . The new corrected drawings were filed on May 22, 2006 along with the 
amendment. These drawings are acknowledged. 

Claim Rejections - 35 JJSC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubhcation in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 19, 21, 23, 27, 28, 32, 36-47, 51, and 52 are rejected under 35 
U.S.C. 102(b) as being anticipated by Welch et al. U.S.P. No. 5,864,574^ 

Welch et al. U.S.P. No. 5,864,574 teaches (Fig. 9, column 9, line 65 through 
column 10, line 16) an integrated optical apparatus comprising: a planar waveguide 
having an elongate guiding portion 1 12 and a grating coupler 1 19, said coupler having at 
least a flared waveguide portion 1 14 comprising both a "relatively" narrow end and 
"relatively" wide end, the flared portion 1 14 having a grating positioned to couple light 
between said coupling waveguide and a further optical element; wherein the grating 
comprises curved elongate scattering elements which are substantially elliptical so as to 
couple waves between the grating and the optical elements, which clearly, fully meets 
Applicant's claimed limitations. In a least one frame of reference, the optical element is 
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located above the grating (if Welch was turned to a certain direction of placed below an 
optical element within a larger device). 

Regarding claim 21, the numerical aperture of the flared portion (with a grating) 
is inherently smaller than the numerical aperture of the waveguide portion. 

Regarding claim 23, a fiber can be coupled to the optical system (Figs. 19-20). 

Regarding claim 27, the length of the sidewall substantially matches the width of 
the "relatively" wide end portion (see figures). 

Regarding claim 28, the waveguide is at least a channel (see figures). 

Regarding claim 32, the optical apparatus is disposed over a substrate. 

Regarding claim 36, the structural limitations of the device of Welch et al. '574 
make inherent the properties, since the same structural hmitations are presented, with the 
coupling to an external fiber. 

Regarding claims 37-40, the planar waveguiding region has sidewalls, and is a 
channel, while a flared portion exists, one end being narrow, the opposite being wide (see 
Fig. 9). 

Regarding claim 41, the concave side faces the narrow portion of the waveguide. 

Regarding claim 42, the curves are substantially elliptically shaped. 

Regarding claims 43 and 44, a single mode fiber can be employed in the optical 
system (Figs. 19 and 20), which supports a single optical mode. 

Regarding claim 45, the waveguide inherently can support a single polarization 
by its geometry. 
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Regarding claim 46, the cross section of the fiber can be substantially larger (see 
Fig. 19). 

Regarding claim 47, for proper propagation, the numerical aperture of the 
waveguide can be substantially larger than the fiber. 

Regarding claim 51, the system inherently acts in this manner since all of the 
structural limitations are met by the device of Welch et al. '574. 

4 

Regarding claim 52, the curvature is substantially circular path-like. 

4: Claims 1-4, 6-9, 13, 15, 19-21, 23, 27, 28, 32, 36-45, 47, 51, and 52 are rejected 
under 35 U.S.C. 102(b) as being anticipated by O'Brien et al, U.S.P. No. 5,793,521. 

O'Brien et al. U.S.P. No. 5,793,521 teaches (Figs. 5, 7, 12a, 30, 31; column 9, . 
lines 19-36; column 1 1, lines 41-53; column 13, hnes 16-36) an integrated optical 
apparatus comprising: a planar waveguide having an elongate guiding portion 160 and a 
grating coupler 161, the coupler having at least a flared waveguide portion comprising a 
narrow end and a wide end, the grating positioned to couple an optical signal between the 
coupler and an optical element, wherein the grating 161 comprises curved elongate 
scattering elements having curvatures defined by substantially elliptical paths in order to 
couple waves between the grating coupler and an optical element, which clearly, fully 
meets Applicant's claimed limitations (claim 19). In a least one frame of reference, the 
optical element is located above the grating (if O'Brien was turned to a certain direction 
of placed below an optical element within a larger device). 

Regarding claim 1 (and dependent claim 20), in another embodiment (see Fig. 5), 
the flared portion is disclosed having curved sidewalls in a substantially hyperbolic path. 
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Regarding claims 2-4, the grating comprises curved elongate scattering elements 

that are both substantially elliptical and circular. 

Regarding claims 6 and 23, an optical single mode fiber can be coupled thereto. 
Regarding claim 7, the two curved sidewalls can support this particular 

propagation. 

Regarding claims 8 and 21, the numerical aperture of the flared portion (with a 
grating) is inherently smaller than the numerical aperture of the waveguide portion. 

Regarding claim 9, the spacing is inherently selected to attain the desired result. 

Regarding claims 13 and 27, the length substantially matches the width in certain 
embodiments. 

Regarding claims 15 and 28, the waveguide at least in formed in a channel. 
Regarding claim 32, the optical apparatus is disposed over a substrate. 

Regarding claim 36, the structural limitations of the device of O'Brien et al. '521 
make inherent the properties, since the same structural limitations are presented, while a 
fiber can be coupled to the end of the grating coupler (column 10, lines 53-67). 

Regarding claims 37-40, the planar waveguiding region has sidewalls, and is a 
channel, while a flared portion exists, one end being narrow, the opposite being wide (see 
Figs. 12a, 30,31). 

Regarding claim 41, the concave side faces the narrow portion of the waveguide 
(Fig. 31). 

Regarding claim 42, the curves are substantially elliptically shaped. 
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Regarding claims 43 and 44, a single mode fiber can be employed in the optical 
system, which supports a single optical mode. 

Regarding claim 45, the waveguide inherently can support a single polarization 
by its geometry. 

Regarding claim 47, for proper propagation, the numerical aperture of the 
waveguide can be substantially larger than the fiber. 

Regarding claim 5 1, the system inherently acts in this manner since all of the 
structural limitations are met by the device of O'Brien et al. '521. 

Regarding claim 52, the curvature is substantially circular path-like. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims M8, 20, 22, 24-26, 29-3 1, 33-35, 48 and 49 are rejected under 35 
U.S.C. 103(a) as being. unpatentable over Welch et al. U.S.P. No. 5,864,574, and further 
in view of O'Brien et al. U.S.P. No. 5,793,521. 

Welch et al. U.S.P. No. 5,864,574 teaches (Fig. 9, column 9, line 65 through 
column 10, hne 16) an integrated optical apparatus comprising: a planar waveguide 
having an elongate guiding portion 1 12 and a grating coupler 119, said coupler having at 
least a flared waveguide portion 1 14 comprising both a "relatively" narrow end and 
"relatively" wide end, the flared portion 1 14 having a grating positioned to couple light 
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between said coupling waveguide and a further optical element; wherein the grating 
comprises curved elongate scattering elements which are substantially elliptical so as to 
couple waves between the grating and the optical elements. 

Welch et al. '574 does not explicitly teach that the flare portion has curved 
sidewalls having a hyperbolic path (and further dependent claim limitations) 

O'Brien et al. U.S.P. No. 5,793,521 teaches (Figs. 7, 12a, 30, 31; column 9, lines 
19-36; column 11, lines 41-53; column 13, lines 16-36) an integrated optical apparatus 
comprising: a planar waveguide having an elongate guiding portion 160 and a grating 
coupler 161, the coupler having at least a flared waveguide portion comprising a narrow 
end and a wide end, the grating positioned to couple an optical signal between the coupler 
and an optical element, wherein the grating 161 comprises curved elongate scattering 
elements having curvatures defined by substantially elliptical paths in order to couple 
waves between the grating coupler and an optical element. O'Brien also teaches (Fig. 5) 
that the flared portion can have curved sidewalls to define a substantially hyperbohc path. 

Since Welch et al. '574 and O'Brien et al. *521 are both firom the same field of 
endeavor, the purpose disclosed by O'Brien et al. '521 would have been recognized in the 
pertinent art of Welch et al. '574. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to modify the flared portion of the tapering waveguide structure 
of O'Brien et al. '521 into the straight lined flared portion of Welch et al. '574 for the 
purpose of improving the optical coupling capabilities of the waveguide device, by 
allowing for certain optical wavefi'onts to be passed through the structure, A person 
having ordinary skill in the art at the time the invention was made would have recognized 
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using curved sidewalls for this purpose, in order to improve coupling and decrease error 
for certain types of wavefronts, when coupled through an optical system such as the one 
of Welch et al. '574. 

Regarding claims 2-4, the grating comprises curved elongate scattering elements 
that are both substantially elliptical and circular. 

Regarding claims 5, 22, and 49, although not exphcitly disclosed as being at least 
50% efficient, a person having ordinary skill in the art at the time the invention was made 
would have recognized that optical efficiency was desired and necessary for the systems 
(of at least 50%). Official notice has been taken of the efficiency limitation. 

Regarding claims 6, an optical single mode fiber can be coupled thereto. 

Regarding claim 7, the two curved sidewalls can support this particular 
propagation. 

Regarding claims 8, the numerical aperture of the flared portion (with a grating) is 
inherently smaller than the numerical aperture of the waveguide portion. 

Regarding claim 9, the spacing is inherently selected to attain the desired result. 

Regarding claims 10-12, 14, 24-26, although not explicitly disclosed as being 
specific ranges of widths/lengths, a person having ordinary skill in the art at the time the 
invention was made would have recognized that it was obvious to try certain workable 
ranges of the widths/lengths, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges involves 
only routine skill in the art. In re Aller, 105 U.S.P.Q, 233. 

Regarding claims 13, the length substantially matches the width in certain 
embodiments. 
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Regarding claims 15, the waveguide at least in formed in a channel. 

Regarding claims 16 and 29 although not explicitly disclosed as being a strip 
loaded waveguide, a person having ordinary skill in the art at the time the invention was 
made would have recognized that using any well-known waveguiding medium in the art 
was an obvious modification, as no patentable limitation results from using a different 
(and well-known) coupling waveguide. Strip loaded waveguides are well known for 
optical coupling performance and ease of manufacture. 

Regarding claims 17, 18, 30, 31, 33-35, and 48, although not explicitly disclosed 
as being silicon or silicon oxide, a person having ordinary skill in the art at the time the 
invention was made would have recognized that using any well-known semiconductor 
materials for the grating, such as silicon or silicon oxide or silicon wafers or layered 
materials, would have been obvious for the purpose of improving optical coupling 
performance. Official notice has been taken for using silicon or silicon oxide for the 
semiconductor material. 

7. Claims 5, 10-12, 14, 16-18, 22, 24-26, 29-31, 33-35, 46, 48, and 49 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over O'Brien et al. U.S.P. No. 5,793,521. 

O'Brien et al. U.S.?. No. 5,793,521 teaches (Figs. 5, 7, 12a, 30, 31; column 9, 
lines 19-36; column 1 1, lines 41-53; column 13, lines 16-36) an integrated optical 
apparatus comprising: a planar waveguide having an elongate guiding portion 160 and a 
grating coupler 161, the coupler having at least a flared waveguide portion comprising a 
narrow end and a wide end, the grating positioned to couple an optical signal between the 
coupler and an optical element, wherein the grating 161 comprises curved elongate 
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scattering elements having curvatures defined by substantially elliptical paths in order to 
couple waves between the grating coupler and an optical element. 

Regarding claims 5, 22, and 49, although not explicitly disclosed as being at least 
50% efficient, a person having ordinary skill in the art at the time the invention was made 
would have recognized that optical efficiency was desired and necessary for the systems 
(of at least 50%). Official notice has been taken of the efficiency limitation. 

Regarding claims 10-12, 14, 24-26, although not explicitly disclosed as being 
specific ranges of widths/lengths, a person having ordinary skill in the art at the time the 
invention was made would have recognized that it was obvious to try certain workable 
ranges of the widths/lengths, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges involves 
only routine skill in the art. In re Aller, 105 U,S,P.Q. 233. 

Regarding claims 16 and 29 although not explicitly disclosed as being a strip 
loaded waveguide, a person having ordinary skill in the art at the time the invention was 
made would have recognized that using any well-known waveguiding medium in the art 
was an obvious modification, as no patentable limitation results from using a different 
(and well-known) coupling waveguide. Strip loaded waveguides are well known for 
optical coupling performance and ease of manufacture. 

Regarding claims 17, 18, 30, 31, 33-35, and 48, although not explicitly disclosed 
as being silicon or silicon oxide, a person having ordinary skill in the art at the time the 
invention was made would have recognized that using any well-known semiconductor 
materials for the grating, such as silicon or silicon oxide or silicon wafers or layered 
materials, would have been obvious for the purpose of improving optical coupling 



Application/Control Number: 10/776,475 Page 1 1 

Art Unit: 2874 

performance. Official notice has been taken for using silicon or silicon oxide for the 
semiconductor material. 

Regarding claim 46, it is well-known (at the time the invention was made) to a 
person having ordinary skill in the art to use optical fibers that have cross-sections being 
larger than the optical waveguide, for the purpose of having "wiggle room" when 
aligning and coupling optical fibers to optical waveguide media. 



Allowable Subject Matter 

8. Claim 50 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. The relevant prior art of record does not teach or 
reasonably suggest coupling an optical fiber having a transverse dimension that is at least 
twenty times as large as the width of the waveguide and also twenty times larger than the 
length of the grating coupler. 

Response to Arguments 

9. Applicant's arguments filed May 22, 2006 in regards to the O'Brien et al. '521 
reference have been fully considered but they are not persuasive. First, Applicant asserts 
that O'Brien does not appear to be related to grating couplers. The Examiner respectfully 
disagrees. O'Brien '521 has gratings 161/162 and couples optical signals therethrough. 
As such, the reference meets the claimed limitations of a "grating coupler", since it has 
gratings and couples . 

Next, Applicant asserts that O'Brien '521 does not teach that the optical element 
is located above the planar waveguide. The Examiner respectfully disagrees. There are a 
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plurality of frames of reference in which the coupled-to optical element of O'Brien '521 
could be interpreted as being "above" the grating coupler. For example, if the device of 
O'Brien '521 were below (with respect to the ground) another optical element in a larger 
optical system, the optical element would be "above" the grating coupler. Also, the 
device of O'Brien '521 could be turned on its side to an ordinary observer. Such frames 
of reference do riot overcome the teaching of O'Brien '521, at least in the current claimed 
limitations. 

Applicant asserts that O'Brien '521 does not teach a fiber end near the grating 
coupler (claim 36). The reference of O'Brien '521 (as well as Welch '574, see below) 
teaches coupling an optical fiber to the end of the grating coupler. The remaining 
limitations are inherent from the device of O'Brien '521 (as well as Welch '574, see 
below). 

Since Applicant has not asserted any feasible arguments for dependent claims, the 
rejections to such over O'Brien '521 are maintained. As such, the 35 U.S.C. 102(b) 
rejections to claims 1-4, 6-9, 13, 15, 19-21, 23, 27, 28, 32, 36-45, 47, 51, and 52; as well 
as the 35 U.S.C. 103(a) rejections to claims 5, 10-12, 14, 16-18, 22, 24-26, 29-31, 33-35, 
46, 48, and 49 are maintained and made final. 

10. Applicant traverses the rejections to the Welch et al. '574 reference by making the 
same argument as O'Brien '521, in which the element is located "above" the grating 
coupler. The Examiner rebuts with the same "frame of reference" argument as fully 
addressed above. 
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Applicant traverses the rejections to Welch '574 by asserting that there is no 
teaching of an elliptical curved shape. The Examiner respectfully disagrees, since the 
Applicant has claimed a substantially elliptical/hyperbolic shape. The teachings of 
Welch '574 disclose at least a substantially elliptical/hyperbolic shape with at least the 
curving/transferring portions of the sidewall. 

Applicant traverses the combination of the Welch '574 and further in view of 
O'Brien '521 references in the 35 U.S.C. 103(a) rejections of claims 1-18, 20, 22, 24-26, 
29-3 1, 33-35, 48 and 49. No persuasive arguments are made, and the Examiner has met 
each requirement of 35 U.S.C. 103(a). 

Since Applicant has not asserted any feasible arguments for dependent claims, the 
rejections to such over Welch '574 are maintained. As such, the 35 U.S.C. 102(b) 
rejections to claims 19, 21, 23, 27, 28, 32, 36-47, 51, and 52 are maintained and made 
final; as well as the 35 U.S.C. 103(a) rejections of claims 1-18, 20, 22, 24-26, 29-31, 33- 
35, 48 and 49. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: PTO-892 form reference A. 

12. THIS ACTION IS MADE FINAL. AppUcant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 



SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel J. Petkovsek whose telephone number is (571) 
272-2355. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



advisory action. In no event, however, will the statutory period for reply expire later than 



Daniel Peflcovsek 
August 2, 2006 





SUNG PAK 
PRIMARY EXAMINER 



